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Ko^t< 1 1 1 -3^-=»o«4*-as*#i&igttTfs^Jc^oea$nTU4 

3i£tt2S»feS*ff LTU4. die, £5RfeB©lttEKJ:<>£S»&Sfr 
*tt«*n4ft*x**+--*ffi5ffl^S*<fc[iiT* 4*}fc. ±12* y s * i>* 
f KtS»$ai:»ttLTttKBFt6CEB+4, 

©&£5-«tiJ1-4fc*>©:&fcTfco-C\ *&B8« l t/:<i*ftfiUt©# V^u 
^r^*!>Ottai^lfe«ffi^5S*tt«t4U$«4/:*&u:*TO»«iijgo©x 

(& ©s dti © ©m* ic a ^ t m * * & « 4 t * 4 . 
*B8jfvo-a*««£r4Basc**i»T, hu, <a«itt©«wttKa(tawE 

K fcJ:a5S*y^T-:E^*^2)*»itf4^t^-f(>OT*4. WW 
tRLfc»4#-SS*#»ffi«lctt2*tt, cniwJ:») % CO**!,*,©*?* 



85ic^S»c-r4/:*l)K:EI^LTt»4. . 

H2AJi % »32DN A* V a-r-fc/M 7"; f4 Xttztl£i&Ltz l*ODN 
Adiy^^f Kffli^aiA*nTv>4»lK©^S(D>t lffloSSSU)* 

ea*-T4b©T*4. E32BJ1. »BD N A * ') ^ - X^WtS tXfz^m^tZ. 
tflHT^MfcmKOtt^DN A* V-t*SDNA#'iT-4/Tt. 
03©JtSN*. 4oOt V ? k* + K: 1 B f -©SS*Wtt(A U 3 

0- »--O*!H)ft5f* I mffl( 10 1), 2 9 ^-04J(B)K4tt2$ffi(l D 2), i3 

v*tt » ( t d ) * h m a-c n«a«ft a n ^ sib w 1 ccti l ^ « >* 

fcWi3^4 9 5»©5ET««L/-.t*©gftanfcx*A^-^l!|t^t, tttt 

^wttMitT t*t, >)i*gftsnfcx 

^'J/-f*'->, ^ttSi£t$t. *Lfc*V»^i'*t tlBfflBt^ 
X)* «j J7-(QO), *5J:t/taWDN AMS*n4. 34 Alt. W«DNA«r 

«»^t»oG«j&<mjt*n4Cilcz£fif'<iT*4. E4 Bfi, tt^DNAt 

1- c» sssnfcx* A^-^tt^Djtjiiaa^^fltr 4. 



A. ftfeEBa^^'j » » k 
/*y yv-©J5»tfeJ:tf&a^M-r4. E3Wol2a«&(-r^^S. ffl««^ 

«E-te£ffle»tL»4»^is»*«s-r4fc»!.0as««ftHr*4. 
+ 4#y >^ k**hutu*. «s**jj;tf«^WRaa*y ^*-t 

-Aicj:0#y3»^^** FK«te*JK:fc&3tf. C ©«&H^# y x 9 f * + 
*Wt3»4JTW^-<-4# y » ^ u^-f K*KJC{tLTa* ©EBi:lsuTfl!i» 

bfci«K4gqfia©# y ^ K±irffS?tt 

nPjUt©#5f*«fe3 fc^CC??aS 1* 4 C ii*T § 4. 
l ^OEHicis^x, ^yjc^t/jr-fKjiyyA-T-iic-fcOSfi^yJ 1 ^^ 

aStt#y % 9 1**1- K<O±fiUfa-»/t|S^KJ:0*^e«*C:Sa$n4«^ 
*-m4»lr»SgnK:afi1- 4. » t LOfc5t*-«^{«s»E&*tt*> 1 . 4 -ft 
6. I +/>-*-T*4. 
C©*y w*f FttflfeottKE^c|9HWK:C4^^fl«3nfc : 5 i *iRS 



a ttjt tS & L fc * rtiSIR 3 ft fc UUftttfttEfl icfc & * tt 4 C £ * 7 o ^ 5 a + 
1 ^©Btt^fc^r, 5fcatfctt«<0©# v * * Ktttf xa-r-Afc 
fcBta * kM U K3t7fct*SS&RaBaitfc£c J: 94>'i < t l HOW- 

© * /t tt is utt s«^{*&&hi* * « 0 . 1 BB -tt 1 . 7 M©e*5»-«s»i£ 
»6«cttar*. cft*©EO«t, *£^fc*9«rcsft4ttsaft*:#&M 

* »«w © a wot »ic, gJioj:-?fc22iiELtt^iao«r* y * kj, 
r* •j^-r-jifciirsKy u*+ Kjofflisi*, dna. RNAtfcit 
LT£&isic J; 0 Hiss nftttue^i^aat- 4-*a«rK# y ▼ 

*>fl5©KB**£tt-f 4T*49. tttfiWJw. ft£ft<2*-5 0 * 9 u*f K©&tf 
(ftJSi>EW<i* y K*fH±*y *^-£l*U ittJflfiv>Efll(> 

e» wis *» ^ 4 ire © » ^ «fc c^as* ^isjtt w 5 4 mis-r 4 >!> 

®£ft(*«afc tT©£fi£DN A ©©£*«&« : (1)2-1 50?^ U** K 
tpfiKO . 7 on— 5 0 ».)©&£©, @»»HiiiJ:4ffliSn£&^: (2>*ft£©* 

OE^ li It 4 * ^ ^ 4 tlfl J: ifi fi^ ttt*9 © V' < o ^ ©«S T © »I$BI Ifett 
: (5)S*4ttH-&£*m-r<0Utf, hfcDNA*4»tt©» 
BKfMRf 4 C t *<T ft 4 )fc fcOttBSJtiSttttSfllia : ( 6 )®<**ffi 
&R S '/'j^, *-* y-*-^©&Wttfc*i/##fr 



^£¥7-502992 (6) 
ft* « tefl * fjt </ ( s ) 3 < ®w * n^g k * *<t s ft 5 «a n 6 x v&mift 

1. ttggftfcx 

*RWl-Mr4«lcaifi£W^a^«/^ : F«ttStt^aWtt(F8rster)x*A. 
+--fs»XfiTfc4. aS*lfi*FOr»lerx***-tst*IfIli, 1 &&<b».)T& 

?i*A4--t««u *ft*#tt«ttH£*te6xa*auTit*Mftufc£ 

(hv , ) r x * A 4-' - * P? fitWi- 4 a S S IC fc&f 4 « 4 SO tefl ICM5 * 4 . 

x**4 r -fe»»ip<i£lT©au:*i^T4^'i*T.4'«5 > - ^ -icttffl-4 : 
E - R.V(R-"+f) (I) 
R a - 9. Bx | 0 a (k 'n-'O.J ) <A#) (2) 

[St*. E -ftsf»3ft?, r-ft5{**ftSfc©»©lEHU k lUKft^EPlS^ 

c©m©ft<£9©sdE*ar ffl^o^*). ^©^©x^-j-tffla-c* 

4fc*, SV*2&S©x* A+--*c£jfr<lSC4fc©fc l/r*tt#li»5<**** 
Sfc-N<0EH#2u(20 A HaTT* 4 ftl li«5f*<D>* 

(A)^©m«iafflA< 0 — 4.5 »»"C 4ift£©atf©Fflnlerx * 
te»(E T)K J: 4SiftWi * *^-ft»»*4:*1-. 



D/A©H(nm> 




0 


1 0 0 


0.5 


1 0 0 


1 . 0 


9 9 


1 . 5 


9 8 


2. 0 


9 7 


2. 5 


8 6 


3. 0 


67 


3. 5 


50 


4.0 


2 8 


4.5 


<1 0 



ffliS6iiawnrK»<o«ffi(»iEi-«&*/:ii'wyy ?c**dctx-c%i$j^^3: 

jEx*^4-*-fK»44l;$tt4 J: ^l^ClMtt 4*>*^LTV^4. i^H- 

+--oltici4<,©'C*0 : cn«S^t*©|?aTT^-f4K4*©ffiJfeifi7fe 
W $ ft 4 * * £84t*ic J: 9 * ft 4 x * /u^-olttcJ: 4*fl«ttfc2& 

?ft4-^T, ffi^-i*ihiss{$^©i*^^-©%*w^rH»(tft^*?fl3et 

LTa^ft4)lt^rLb«S»lci4BfitWlC«LT:l3JUJ»m«r*^^^. C 

ftllWZ©IS(SS(*^^)^«$*<i*©**^4-'-tfftt«ti:^4Ctniwtt 

K3tt4ifl&ICfiC4. 

|£ffi$ftfcx*/v^-«i»ti % ] ©&S(bv l )T»»©ffi4X*<jEi : x4/t'4- 
-4BCt4ISTA»). x*^4---«SSlCffiI5I«ICf£»5ti4C t©T* 

«ts&s ftfc&9«3£fc&-r4. »v^r. ^«g**^4-'-5:gtfi(hv f )r^ 

***+'-t LTRSiW+4. h*.a<#tSft}-Cfc4fcFrF7\ 5fe=Fx*A4>'-* 

ift4a©E7«ic jt oss*i»xa3^a??(*icmRwi=te»s^s !>».«©££& 

<a*i4Ci*<T*4. Cftii^^Ty^^l/rliifllSSam^^tt-r 
wi*»Tft4. t/:«. jfc*x*,v*-<bv ( >*Wa©-«T{85Sc.k 9SR© 
T» ffi^(*©fflBEWu:J:'JtS«a©fl!i^©>t©aSSicf£»*^. tCTk», 

t Lrpjiiw-r 4c t*5Ti4. c©s©5)^>E : f : e»«s«ii3t : F9 < + -« fc 

UlfittS©|SJ5!1lt*^-f C 4. ? ^ICiIft<ia8l*ffll»-CS«4»^ 

4^ 4. 

tt-T, K4»»&SCf)©lg«4riS«LTK^*-fil4*K»ffiJat»4jS\ 

w©fgttiiarii»i!xoiiMttx*/i,4-'-»x»-c*4ct«r/ifjt. (g»ic % *ite* 



^#»feBBtaS*^&ea©WJ©ffitt*i8WLTBt4{*-aS*lE»ffiB«:»4 

C©ffiRli»4(*icJ:4e»^^ttWttT*4Ci^^L. 3fjESg{*ftfe 
^©lagfcitfft^TSEf***©^*^ HW4£Fi.4. 

2. aaa^tfs^a 

icHf4. 

aastii, ii#«Kiec^tt4«i- 4, -r «*>^flEft©a^©jfe?»icj:4a 

«KJ;oBfeL»42ltg^-r4. »feaii£5fcttT*4^tfc«»«)EttT*^ 

t A ; "C § » ^©ft^CffllifflWjET x*/v4-'-©e«Rifc^x*iV4-*-icWr4it 

^RWct-s-ctSiclfiKrfcS©!!, *Sijt5£&a, W*.tf4 -*/*/vr i 
y7 4 i*-T-/7xi/v-4'-^Vf*f74-KltttDABITC)j4< 

Wx*A*'-^K4it LTafi£U94C^T^4. cn^feiM 
6<a3'iaSSl-3fSCCfiu(0. ln-l.7n)l|fiBU, CftbK^SliSS 
X 4SS13i7tPJtttt*£ U * 4 . fl3«SSf*«aacx *^^-*fr 

»LB4jefean^ia»*TK^*»feat/:ii»^*tsf 4. 
*5£^©b«©^*!>© i -5©««t*»&siia3ea"c*9» cftim^(*Ra 

a6>-i©x*^4:-fe^4aSLTtt«3i^9 ^^USCt^TH. #S 
?IS&C*4x*A,4-'-lc»H, (ft4»©Ji«^' < ^ ► A-£gS{*©KtS*-<7 

► /nciB/*9^*4ia&icas4r4c4^T#4^i. r«^«jss*iiai? 

lH-©«{C1-4aSim^*J:9 blfct2«&^Sfi^&e^' < ? »*Ht4. 
C©iSK*n*T. <ft^*iS«tSS»©fi^' < ^ h/wtfift^h^SCtica^ 
l^T x * k tli^ 5 it 4 tefi© fc t ffi^W J: CfSS*4«^ S 4 C t 
*?*4. «XIL aoC^&SB^a^^ttlHx^? ^^L. x*A4---«£ 



-6- 



#<*ttfcffjfcT4«:£#T84. 

SSatait 43£PI&M*£ U 4#ffi£et^<*tt#^fcSflI©* 44$&Tfc 
tffljfc»H©*4B«A«tfi'i£**tt7 9 x*«22-f 4 fc,<D-C64. 



ft-pl ¥7-502992 (7) 
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<0. 01 
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Sescttve Bed UCib»eroo BrilUait Bed 1B-A) 
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<0. 01 
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Texti BedCx***-/ I «{tx**x 


*) S9S 


SIS 
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at' 


CO. 01 


IRH4' 


T45 


82S 





1 : JtKfl*L/:3iitSl3.* tffcfeBJli. DNAJ9t-b*A«A«*-T 

2 : Exiiacia^ffio^/ * - ► *<o»>t?**. 

4 : a^JtKilCQY)^^^* *? J:*<OEffltt, r<5(Low)J: 0. 0 1 -0. 1 : 
(BedluOJ: 0. I -0. 3 ; *S J: [S<Biih)) : 0. 3-0. 1 T*4, 

5 : Cti»it**n\c#~~M* &#X&(QV <0. Q 1 )* 

6 : I R I 4 4(lodik U«er Dye)tt&a* (*<t* UTfc ONA#Vt- 



^cy- 2. 2' - ^* ^ft* 4-7*h7i K-4'-'( , /f* , /7tr-X 
f A^y-2, 2' - 4, 4' -iM '/ft'sT* Y 2. 

2' - ->'x yft, iv>Ab*Wi'7**u-K 7?'Jfy^yf* 

•> 7 * - K 4 -'/H*7 :/"7*-rt'T'/7* — /l» - 4 * - v -f * 7 * 
-KDAD I TC), /WS^x/H xo — (Loci far Yello») * x A* y» 7 
**H:*:/'fV**i'T*-K t )T9f-4 m fl'i K4 (Seiclive Bed4)(Cibi 
croi Brilliant Bed 1B-AK o-*r» >X-(Vf< f 7*- K -f + txw, K 
(Tet»i Red)(XA,*o-/i y l 0 I , «ftx**i/vK h^'j-y 
<fv«f*i'T*-HsJcl/l R 1 44 •A'^'*58?^^atRd rii. W^fi^l'Ift 

«Kfft Li^j£SS(*ftfeHa. ei/>, *'/7i^«-, T 9 fits* 
T *9 x 4 A 4-*- £ L T HZ (* ^ ^ li» * nt > / * * t L T Jk * Hi 4 O * 

*jjeKi-5T*>6'3fe£EU «ait*i ftu*n^oe^^t5tt*<Sin4. las 

L T H C?K r ) L T H » Ik BB «^ Eilf 4 * C flC a * 4 #S 

3. ffl^tffejiL'^u^Ea 



E^iwiiga««^fci>T©ig*n4att<Da7t«4»A<s*n. cixtijfno 

Sjt><^ ir? k ic ti 4 ^ re ^fiSttT* 4 itWI^SHK^ 9 ff.n» tt 
«^«Hi1-4C t^Tft4)^i % Wffltt«S»T*4. 

X h-* X • f 7 ^4LS t^">«A*^L,TVi5. :nii, ©EtttlH©^ 
B i Wiif 4 * n»vF*t< d40TffiST*4. W 

»a5ttfc<ifi*tt4t*^^^^t9aa*cRa«t4««*^tfs»a^4E 

«T*4. «1 Li^2S«^tiV*Tli. I R 1 4 4 (Iod«k Laer D»eh pJfiaat 

fc^r®ean4»4(*^'io®ei*'«'+*-t2StKv^-c^nwffiaK:t^ 
T set W"f 4 Rfea o ffim tea t T V» 4 . 
(3)ssa^-t4aittt«*KCfc*6JwSi^5£Rttt¥r-r4*4a©«&a 



t © a h s t> * tz a \y x mftttH »es * m n * «* * eb * * ft w 3 .t t* 

04cift9ir*, 

rtf^SiRtf *01:t*»k d ©**>!£&£« 
*tffifl*flSEBtMLT*^lS«4ic2aH1^ fcotHtmft left? . 
rffj£lw«L/:M^W1»a3fc5e&S« » r / 7*u„ K 4 £ fclt^9 ft >{ h ^ 

jBKtifiLT^-S C t fcSGi: LTfeOx tfXJC£?W#ttlH*4B?ICx*7V 
4-* - * SB f* 1 4 OS JfcT * ) * ftC « * ©3$f*£ &a K it -<X C n * 

0$i*(4:2/£$f*. fc-fccMfJH'iTBftEW 



DAB I Us* v 

»DABITC-?+f3iu,K* 
*DAD!TC-7 l 4"*XU-* K-IRH4*' 
fr/7xA"(JD '"i- *r+t t K 

t«'/7«l"(si> — • f + F**IRI44« 

7A#Hi^y-»IRl44 

* 7** Hr-f y-*?4-*x K— I R ! 44 * 

* ¥*<*7> u-/ K— 1 R I 4 4 * 
*77M^ , J-y::::>f + t^i'7F* 

* 'JT^f ^1/7 K4::::>-f*«r*u> K * 

r-JliSSSl-^i^fi^na^taK x*^f-(£^fi^jpt. ::::>Ii 

SSK ©£ JfcfctfJEK m 3£f * x * * **- tett ft $ * ,t+. 
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±-eU18lfc(ft5#> ftS*fc*tfifl#5©tt*'iEWfc.fcc/EBt;K 

»DNA*')t-, ft^DNAdJy -7-iiJ:c;SitDNA#y?-0»^tt» 
*ffl*lt 6 C t C 4: 0 t iglf * C t tfT 6 6 C £ twt «1 4 UfiB 
Tfc4. S£©ffl©EB*0 2fc0XttK**. 

Ji, Jft$Wi(8 0-J OOK)x***-til*J0<gcafcttC8©raicO-5M 
©Mfc, ff* L< lifcO. 1 I . 7 B i©G0RS*&SS£i-4* l^Js-ttfZ* 

«DN A*9^-lc*5tt4 * ? u*f- KfBRilcMLTrt, C©fiatIf*EHli 0 

1 0 0HtCfi«2< Cfc*<-C* S, > 4. Obi « fctl 1 2 * 7 KJ$fit©8>tt 
T» x*.n>¥-K&tomti2 0X**>&l\ »-©{ft4{*©SS*^©8£fc-7 

n-cu* fittLfciarai9:S(o, i ifcit2iaaa)*:*ffr*citf-c* 
& a « * * * +* - g & * a * Eft s t* t v c & * z © * ^ i* b« mi 

fiR©^4^E^icis^4rK4»^^K^*jflojaa'*Eai^itfww. c 
ncifi»§«:-»^*l£»E0o»fi£K:-3i»r, arr«fa«iH-c©Ma©»5 
(*©ta*;&*<*» smix&'C"4 *m x-*-6dn a©^^**^*. 

#«J u^-f KE^trt9lteJ:^^«{ttari3fl51-4^*&Oflt?Jffl?J*gttlt 
W4 -ft 1 8 11 K^ttC I . 4 aafrb 6. 1 m)0#5*-& 



«*ri&iiJttc J: 0 ff ^ C t*<T 8 4, 
*'JM^f r<otiit2ti(t1t£&.it&&<oJ&2Kli&* Miff* a* f 9 * 

ir»o1. . 68: 90 <I97*» : #Ef?ffS^4. 356. 270 : Uifcttr»£[ Ann. Re>. Bioehea. 
. 53: 3!l-56 (I5SS)] fe * Bro»^ j ltBth. EairjoL . 58: 109 (I9T9)}*£H. 

ins, 

D--^:SttS''i 1 7n Cold Sprint Hirbor Ubonlorr, PP 390-401 
(I981»ti J: C/*D?tJT&^4. 416. 988fc J: r/4. 403. 036^:&K. 
4? i Ll»a5ai;*!l»T. Applied BioJrsle«i Model £381 DNA^CSafc-fc 



t;?tJE5t LTA^flECApplied Bio«r S le B t)^5'- >>/ r * > ^ 

^i^^ft/^aittBrjcBa-riratewtiQoaiAjifi^t^^Tuttt*). 
EWoiajRsn/ctaa^^txc a'fci^s'^iaari:. asi-sasn/: 

t tz, Aaisoliak iZm^Xft-T I >gSEtt* 5 * - ^JSttHlCif A* 4 w t 
8HtS*^*"T I f< l-^T (Applied Bio«r«teMCJ: »)CIIS5n6)TA 

C©/:i!>©SI-t t ^stas-f 

nil *«; -© 3' 5fc«6£2Biw 'J K^ttiRL, «t>Tcnti93 



r y * ATHftLT8*©$#B9fcJ:c/B&BB£fc&L»4SlCttT* 
t'^^^f K^«Mt5Cn<bOlS«fi{(ll!«T*iCt4a0LT 
ICf & *>tZM%t *> C t *T # & . 

&Si£©fc/aT. E&Lfc* y*** f*+ K<««;* ft: Ci »8tK 
»<tT y*-* AtcJ:* 5 5tf I 2B$ffl©ffigfcJ: J: f 

**i-x%9\,*+ KilwRt c t^r * 4. 5* - h y y 9 w** k 

«St5Ci^T44. COW. KttXDknfigffl 
^WTlTl^S, KfCttV yft-T-^*¥r+S* 'J U** Ktffl 

r/f*!/74-K ttftX**iJU. X J 'S'S 4 I is A> X> X ? t fzlt t ') 

t ****** 4£ftEfc.fctfaeiE«aitt*. ss-t ? y£ifes*3r*r*&* 
ojfcttifiKJ: ssKtstifcy * » * K&*)*&ff urua* y=f* ? u 

*+ K*3R-T 5 / *fclifc KV/ Kg*W* Sfi^Bfe^^R&SfcSlCSti- 

r. Tol I. JJ. PP. I6S-I87 <U9Q): Sr»on, B. H. , rttfi*7D-7J. CRC Press, 
lac. (1889): fc-fcC/leHer*. rDN A^"o - 7* J, Slockloa Press. 0989)* 

££(7** HM y&XVT? y s?>)*3i*-ar i /<f KC1oalech)tm^r 

*M >-#3H*iH*ft**. cn*©a$tt£ig7jf©gtfrDN A &&£©*?» 
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5. KBfeJ^L^ 
^-DN AttBrr , « A ©fl<S*« < . 

< ©8M»a*s*r* * £»© d n a * u *# jcffloit-r & c * * 

T84^^, Jfct2fi*a'iT v?*-**:l*nmS*-r ► 7-7 ft: 
te©fc»©te55*nfcx*^4-'-fe»iwBflLT. **tf?«a*ft:tiRicfctt4 
©£tcRS»*i?A*7i:JiUBK) ; (2)«5*EflicouT©£<*©x**4-*-t2 
{*KlStK58©*Jfc(titi)A<£*n&. Ty***fci*£¥ifltt'v0a««!>fc*i=» 

^S*fflv%4^-DNAJ$B5^©ICfflO/i*&lw, «^»05^«:K«i-&eft2 

WfcJ:tf«Sffl»a^©CffiO/:*t-. Wttoft^D N A # 'J -r-ft< I Cl±© 
SSff«:Wi-4S^(*DNA4! 'J ^ - S tf"C b J: ±T#^.^n^K4 

n a # »j t - ^ w r * w a * t: it m c « l ra m ^ n & . 



(JE-»x, wi(/5?s©ffi^{t5£as^ffr4«an'j>^< t b3-?om4»«a 
£gj^?fr**y ? ^ K-f- Ktac*. ^ ^icco#y Mutt fusses 



W ttS & 5 X ffiSS d n x * a +' - Kf*«H©S!Jl fcr 4 C t i)< 

S*X^{*^©*y 517 u*+ K©IS&«fffi©a/r©^i:j:0fTOC td< 
T«, HS*n5t,©t«Wf<*"CiiCv^ fl/Ttf»fil&&$£f**Mttft«© 
lfe©ai^TlftBflL. 4f')?^*f KKtf;»frlcfe^sa»«lca^»©{>© 

rtt^^;©3tHI*ii, x***--*te»£i:5i. 2 fctt£St**£»-©@ 



I. WBtfh 

*miv>*-, h©«BtcA4I*»ifcii,; 'ptil t b 1 @©f*SK£4ffl©#& 

icttc©ffla3ftfc««©6&fflte'flSba*n4. 

o«mhi, ttss/sma&8j©iisj#wisk am. £©u>k< 1 1> i 

I oflBH£LT, *&«Bfi. fcb l@©ttSlcS4tt©. »J *A-T 

ej*tf-f a* y $» * v*+ KUcfc-to&s&feautiStf y *i \,*+ k©s 
KfcttT 6.t-7e»it*n*©T. cntttstomKEflKtSljifltt*? i^*f- k 

EfU*3fl-r4. «mfittEfl©tSlfcttiia8rfy u** F(ttt6^ro 

c:r»«t 4£St* 

b* l-3©2S«T-ii, 2*Bfrfto*y u** Yt>K S6*tt»fea*?»6«J:-» 

G3©fi#* loo^'iM^f Kj;lcJ¥S*4. S 2 (a >lc*-*-«£tt*©A 
#«-Cfc4. 

b^ I -3<DgS»T?li. ttKrfca^ V xa-T-AKJ: oT3?2©# V * 7 ut 

* Kicate«nij«*nfc^tt< t (, i o©$£ttB&Efl*afft4$2©#y 



**4.--©t*HJ. 

Kfloi»fnnoTUi\ t$£ ©Bifida 4 ttfl^Rii* *5cic*48©# 
EKise-ci2;fciSfcSE<tL84u s#3h4/SK, ffl*^««4»ei 

H*ttU5t4fc*!>©'M r«; , Kfci£:/o-74LT#£9l©£feSafftf y * 

* u** K£mi*4*aigw*nfcj*KEfl©£?t*&©#a*a&r4. 
l/;#-,t, ttttSWaw*©? aigK$nfcttKEfl©ff£*8a}*Sfc* 

©i*IR£U. <*©S»* i« 4 4****14 : 

(a) (i) (I) JEfeKWtf.y w*f K©S$K?9«>|SSfcj:^T:(tt^ 
^-Bt^»»m«^EH?n4J;6u:. y >*-t- aic* y * * u* 

* KKa$£*jeiS£jn/;'J";< £ (,2ooK4afeS4, (2) S££ttSS£ 
feStffS&KJ: -jTffiHMo^'i < 4 b I o**(&4{*-£Sf*&»J§BK 

4 b j oosff&ttsefcaa. 4£*r-r4.* y * * u** kucic 
u^aawa nt* 0 u*+ keh*** ft)'*. ("> ^*!>StR*nfcttfitJa 

(b) t KfcfcKCastl!*. #y ? * u*f K*i«flEfliC" 

< •» KKaL. KJ»£&B*s*c+4-**G'ic2S£fcS*a*fr4-'W 



»*¥7-502992 (10) 
^ K^^ic<§ffi^T*4, tSftESItf'W ry ^ K»aa6«j*Jcffttt4t 

i$K3K{cMLr*wte«-cajai-4ffla{i»«jfiTifiwei»cceffl$ftrv^4b 

2. 

<i) tt4*fea**S»*©ft«icifl,r«Jj*-»4(*»»ffi«K:EB*n 
4JI-5C y v^-T-AfcJ:,TXI#ffiiac«ffi^lwa[t*$n/5:^^< 1 1 2 



ff-f 4 i o©# y ? ^ i/^^ F©ftfc*?K. se»feS*^^i-4#y 7^1/* 
ap»c»)©fi&*<i§i$-r4. 

H2(b)403lw«^4C©B»Ttt, ft^tSS*©EB^, ^^iSW 

*'n©# y ? ^ u^f- F±©-en^©$$&ttig©fi^tcj:-, -cassis n4. 

b? I oOffitti U, l5ft ? ]«iaE«tSfl't4 4! y ji ^ 1,*+ YtQ'>4 1 

y -» K»5fiSJcMLxuiWEW4tt*-rs j: 7(c»st?nfcmeEyd^wt4. * 

'M/'h KJKBESloastJjii, *»E©tf 'J > 7 w t f K^a-y(«ft< 
f6 ©fi£» * a 4 C t tz x ■> X 33H 2 ti 4 . 

MLTttfi'Wry , KJBfiEg£iwa&L»4|;Blc*4Pao. *-^^4ffiffit^ 

waHfi^atia^T**. >*4?*)>, Kff5£tic«i-4affiiw«t»^i»« 

■f 4C4a-D<-S}«E>nTfeO. »***»-CiS5x1- 4C t*<T» 4. PUtfff 

{*««-SC»^/2|S»S^aH^t»ffffitm«f 4C46<T« 4. I»i 
ilit^ [ loleeulir Cloniai : A Labontorr Bucil. CoM Spriif Hirbor Ubon 
Urr (!8S2))feJ:tfintBbel^f Ctirrent Protocol! in Molecules Bioloir . John 
filer «od Soot (l9a7»*0J3©C t. 

i'j^^t Kra-r*'af40<cffCEr4fflffiwcttKE«i='M ry -r 
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4ttn***«^M4©«urc. * v 7 o v*+ K^u-^i>?«WE^4T- 
* 7*y -7 Kms***^*'' * * u* + Kya-ycDft$, u** k 

xSfl. ffi5B©'*-f*y •» K0i£©ffi£E. , K#i£©&l8:ttK:ft;»£ 

AI^M^'J 7 KBttftfticlt* -9©p HffiK:»SHt* ftfcfcfc©ffifi? 
V&tti* «fi«M^ K&Kftftfi l8t-7 5*CCff* Klltt3 7 
t-tt6 5t 4 J:f3tfiL<UttS<t)^filJfC, 0. 5 2 4 B$|g<ff £ L 

<<*2a>©»liak ffbna. 

My/, KUfiEli * <*0 ^ntbi J: 9 lcK|-f>&T b w-cst-c bfr 5 
C 1 #T ft 6. * r «J * KB«fcRlGtt35±K»»*T£C ►> . * 9 * * u 

sji&ETtfa*4. *$-Ri5TiiRGttI^*iSte©8ft#ffiffi*ft* *©2S 
T« 4. 



ft £¥7-502992 (11) 
n*. c®Jt5 *umimE©ttSJ#raaa*ffl^TS8T 4 c t #t * 4. 

y/^DK'A«rttiB»*7fl<tO»TS»ftl&L. flfilftfl t D N A ffitf 

«r*r«ttsefca, c©7o T h&-qn % av>*c 

$*tu» b-i i -3®ir< ess* nrui^^-^stJi^ /r^ y-x? y-- 
y^tt-e*?), ■!©*£. ?a®3 o--(^3S«ica^f x i K&ftiais* tz 

i"4C tlcj;-,-t\ *fctt©SB_t<i:* a-yfl:aftfctttt©5<< 7*5 

efcstf*. fc£7 , o T n,fc*'f7**y-£:tfy**u*-f Kyo-rt^< 7* 
y* rKQLSVZctizJLiX. Bfl©{$BtKr«-*affr4ffla=> o^-*is]£ 
-f 4. 

BBfittT^-'Wyn, KEfiSfifclwii. tttt&WttflllSrtf'HtC;** 4G3 
{*M4 Lr^?xx5<f =^D^ ! /l,(J-xi,-^ tt4r©figfflj&<£* n4. 

tfc, c DN A*IBfi)tSt*6fc»<0iil«mRN A©i£ls^ *-S»*4- ^EWi* 
JgfcJ:tf# 'J 7 * u** KO'Wy; f Kftftftcg 1 &RS 4 1 4 7* * -f ▼ 

RE^ff 9iP}l-*r. *©d s DN A^ttJft<>T/v + /t/fiStti"lcJ:->riEtt3 
<i4:ii«»i Lv^. d s DN AOffttfi'W ^ V , KJUfiJt*«4^ft# y 7 ? 



'M*y » KBfiEsica&ciKa&r 4^ y k ©a «ir era 

-fc(n K)©3R(tt2 0 * ? KS©# u*+ K©W&ii»?i L< ii 
ftlO-lOOn/m Dtffttt4:ti { -C»4. 

Kf-atafeOdiTtt. 1 * y n » usff- Kfcfco 1 SSRfeHI©^*©^^©^ 

is«m(»^@*ad3^»?3Ei'4ia&©J:9^^-'W7'y 7 K^jsa^fljiwo 

via-, h*fc*)'>fi< t tni o*-i o*5J : f©«s»feattT. si&asff 
#y h^kjt^ K**^ry ^ K«&tticto;ia. ftaw^Emu, 

^fcdDNAEHmSffl^^i-^ai-afitOiafi^t. W*K3i£ttfc(5a$ 

ntyo-^RmtsAB 1 Ef«jfi*©o««rffl^Tmmt4ci-e*4. 

C. ft?gg 

tc» jta u^^-^*?Gi5*Cf©^KHic«er4. L/r^^TtwffliS 
t€t** /t.4---©8K£0H*4 UTSitTSC tA<T# 4 U *4 iwiitBS 
ttit^ * 4 Tfttfib^'M**;'^-)^: LTEWS^iCt fe?* 4. 

LflXn-»Tl -5©3SfcJt Lt. *3£91li. V ^ * - T- ^1= * -»T*©* 9 * 
^ Kic«K^»cifil5$nf:'>^ < 4 b 2-3©£5£&H**ft4*fc9i© 

y ?^ w*-f ku crzaaasriJS* Kofi? cffl^UtS&fc 

* -> Tffi ^» -m4(*»fiffi« i:£S 5 ftT t « 4 ) 6* * 4 '< * ^ t - * aSt 
4. C©# «/ Ji 7 U** FJi y y*-T- x>lCt ^>TS* »/ ? ^ K^afit 
*?i:ai$Lr;3>«< t b 1 *3©S5ctt5SS&a^ btf-f 4(CCKa37£{ta 



»iSB^EH*nro4). 

fi. Mn>if-j)i 4 3a&LTJ:09?4^jt^m?J*^i4ffla©S??5Bfea 
*a*T4. 

SSt**fctl5S{*©»&KWffiLTtta-f 4©li. tt«5hfcjE?i*Af 

-©ffff^»ffif4^*i©7tT^a^a-c*4. c©»a#ati t jfc«*m&B 

sag 

TI2©|?Sa«li*»W©Wjfv*fiH-r4b©T*oT. fae«fiE3t4 b©r 

t£55arnfci **4---»f6M©«ttW^5?2©/t»(c v 5o©|5/i4«SE« 

t,<i»:©b©*Stj- : 

( l ) SS* l 6»- • t y =Tjt ^ i^*-f F^a, 5.4nmft, 
/i ^(Solforhoditi.e) 1 0 I IZ X. ■> X (SSI 3 nt l» 4 (A U ). 

(2) 8 1 4>Wflt5l*3 o-r- 't'i^M * K^Ci, l o. 2 nrafi. 
67^u4-^FbLCI12.4 n fnCBaHTfiST »tltz 2 o©7 iV* Hr^T 

tsa* nrv»4(i d i>. 

(3) JR 2 #K5ffi^{* 2 • y 7 w^-f K«tt. 9.9nmfi. 6 
astiTl^4( I D 2). 

(4) y t-^-*«*3 07- • *y u** Kmfit. io.2n 
-f vrwa$n-cv*4(R D). c©y fcr-^-»Qii-t©«ati£aL»4j: *> 
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icait.sn-ci**. 

(S) 3H«K4«cl5T-.t l i^?^l'*f K$tt, S.lnoifi, loo 
±E©* y u*f- Kl-«T©*M*l$E£i>£j£Lfc. f<TO*<jrf? 

Taattoz*a«atB«fiJt yeasts nrv^i, soottfcsn*:* 9 

*s 9 u*+ KEH * o ft £©Efl [A-X**o-/U10l(* 

+ •* a • k). D-7/v* f-fe-r ©tfcBfcTic* U *n*ft*E*IB 
«t4-~8*ttSH-&. 

A 

I 

( I ) A U 5* -ATGTCTCACTCCACCT-3' 

D D 
I I 

(2) IDl 5'-ACCACCATAGTGCGACCTCCAGTCAGACA7-3' 

0 o 

1 ; 

(3) ID2 S*-CCCACTATCGTCGTCACTC7TGAGACCCT-J' 

D D 

I . ! 

(4) RD 5' -ACCACCATACTCCCACCCTCTCAACACTC-3* 

D 
I 

(5) TD 5' -AGCCTCTGAACACTC-J* 

flff? Xj£»f*±TlW*tt*X**7 i ?4 Kfc^«rfflV^Tr9-f K • '< 4 
^jifAf aWDNA&eia 3 8 lT&ttLfc. MMt**lfc*9 

w* + koMisu. 8a*n*9 ^ * -t- a * * u* •> K(5*-f 



ftS ¥7-502992 (12) 

3KL/:fcaK:«*;£A.£. coy :/*-7-a»? u*fKli. ffittltStifc 
££&0[T«fcS***o-y i x i o Hfiftx** + * a • u » 

9***9* K*iSfi*ffidEHe?D-r 7 v-(H PLOTflK 
Lfc. 5*9*** u* + F£fi£tt©KK*»tfm*9T* 9*7 I Kr***» 

HPLCT?a«L/r*»i$3lo* y*x?u** KttMlTMt « fltttfT 

-**&W**** M3»?u^tK5O0ngtX**D-yui 0 1 ttftx 
. u, K)UUi7**Ut'f -fyf*/7*->Ok 
C* u + * 5- - T'o-T'xA^A^Ta 5)lmgi0, 1 Mffi£fl*7 MJJi 
(pHB.5)100 tf I *T 2 0rT2«f«flRie$ttiC fclCJt-rTfT K 

£#3ETi/ta, *offi»t*7T* v ^xc-2sy*»ja*7Aicai-ct 
#ttaftH**©«fcttttttHiiaMffl*9T? y *t i Ky*«aft»cjt, 

WHLfc^Tt* 9 ** 9 u* * Kt^UBB* 9 ** * u** KOr^TCO 
V*T UV/BH&x-c* h*(24 0nm~6 0 0 nm>£lffc(t*-u T h 
*- K • 8 4 5 I A • ^4 *- V • 7 H • X*<9 h o 7 * h >-7-). *© 



3 0«ttftTA6Ctd<ftS?n, «9»i»-taa<tfi£7)oa&ftT*ofc. K 
M^(*(RD)0ittiiZffi7**nr-r >aaJ(t«»»cMLTft2 5K|i&ftT* 

*ct*>«ssn t u»?{i«i-tsa{tfiE»oa&«jT«ofc # *«ft5f*<TD> 

li7**H:<f>CJt* l3«{tKM L T> 9 5 KJfcfrT *4:t *nfc. 

y^ji? u*^ K«J{a(T'ihS5S»mtt(AU). <t»M85* I I 0 I ), 
*Klffi^»2«l[l( I D2)fcJ:c;i 70*«^*i?ffi(TD))0'W *9 t K 
l 4 nmftOTt7-T>f 70fiSOffi8Ht^Stn*. ffld(t*nfc|f 

2 0"CO*tt«W«t(0. I M«(t* MJ^/0.02M'J h 9 9 i» ( 

pH7.8)500« l*Ti«0EO. S + /*/u/u \ <D Xft* <} * ? 9 \* * + V 

cn^oaftiijtE* 9 *? 9 u*+ Kwta^-tn^oisawEWf-iBiat'W 

i*<r>^OVIttW!3Wi8t tHU«lSEHTfe&^ltfci<, *©«4#*tao 
1 t/tll*na±t»«ia(NL>Hi:Lfc. aaEl-a*oj:07**x^- • x 

«r7«aii. fts*mta<AU)*ox**o-^i vist*a«4» i a&o 

D 1 )*OB I 7A-*Kr-f fgtO&Vc6fflai1(2. 4 n m)OS)»(£St*-B 
L. A»0. COEWoa»)OS»C*4 7/K- Hr< >K4 

*o^n^noiw»c 6iaa«oBaai(m4^-R^(*»»igRf)*ff-r i 7ica 



7**u*-f >UA 9 5 ftmififiU^OKJR(®fe)g*(BX...)tftS. 5 
2 0nm«[SJcSi6lffi^(EM..o)^^S, ' 7 2 0 0 0 T* 5. ** 

y 10 Kt^ + ^x • K)fi5 9 5 nm&filc®«(»|g)ffi7<(E 

OOT^i. 7** Hr-f xofflltV^iiW'*^ K{i5O0nm^^600nmt 
Tte&tf v 5 2 0 n 0 OnnU:Ri'x/v*D-/» ys>toa:i>®&'< s 

6&tf:5t : F7^^^«Slc*iJ7*t£fi5nfci**4--»»Oiail, 4 9 
5 nroTOtt«T7 n>*Hr<< ^»^t*Wtt*H!ie L. x**o-/ i y 1 0 I 
SSfcdittKJ:* 6 I 5nmTOa«opjfltajtfflSi-4CiKJ;r»Tff->f:. 

5 9 5 n mT©i5-f *C blCX «>T 6 1 5 n micistt *aa* 4-* a ♦ u , K3* 
fttt«*i*£Lfc(7 i3.#97>.^-«no7< f 7** o>-^ -*f8l» 
Twn^03?tt€rff^fc). «BWx**4-*-0»»*CET c f Dili. £Ofc 
€:4 9 5 nmTiafiL/:16&0 6 1 5nmfiXWO. 4 9 5 n m~C£4l£LfcJfi&0 

6 1 5 nmiX«lc«f-5it!tS* 1 0 0{g L LOT* 0, iXKTS* C t<XT§ 
4 : 

ET eff»EM.,,(EX*.»)/EM.».(EX.. i )x 1 0 0 (3) 
I 67/ /->-:£T7XT7«;aG>e£ffla{tOpJi2tt©tt2li. *r2 0 

•CT*flaftL/:«ia*fe&$*x »v^-c*n*9 orn i ^BatoaL, kk*© 

Se^^!CMf4IS»tg4IC^*. 
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ft 4 





Sffi 


EX 


BT eff 




co 


( n m) 


(«) 


AU/l D 1 / 1 0 2/TD 


20 


4 9 5 


7 8 


AU/I D 1/1 D2(NL )/T 0 (N L ) 


2 0 


4 95 


4 6 


AU/l 0 1 (NL>/ I D2/TD 


20 


4 9 5 


6 


AU/I D I (NL)/I D 2 (N L)/T D (N L) 


20 


4 9 5 


4 


AU/l D KND/i D2(NL)/TD(NL) 


2 0 


5 9 5 


1 00 


AU/I D l/l D2/TD'(Sfl) 


20 


4 9 5 


7 3 


AU/I D i/l D2/TD i (ttJ&) 


9 0 


4 9 5 


6 


AU/I D I / I D2/TD'(^) 


2 0 


4 9 5 


77 


•AU-X**t»-/UI 0 1 trJ$-3SS**tt 


I D 1 


o 2-307 A,* Hr 



i >*|#o#|2!85<* I : I 02-2-307*^ u*«f v*l#o«ti[a&5* 2 
OTdfttftaL/:. 

fi.4CJi. |flBl(t*^fc(AU/ I D 1/ I D 2/TD)T ^^aja^-CHtffl 

(AU)C«L-Ctt7 BJfOi^/V^-^aiUtfcfcbtCt^jnT^i. 
**Kl D I IBta® otOAU/l D 1/1 D2(NU) 

/TD(NL)*TI*. x**4<-IM*li4 6XTft4. C fttl&t* Lfc * * 
-OS 0«A< I D 2 W&CCnii&SSfr^ 2 0ifi&ftbL< fi 6 . 8 n mldfiS 
f55I 1 Ot^ffit^+i)»im*LT^t C tt*LTV»ft. Cniifl**©*? 

-CV>a. I D2mtttTDmttO*^ffiitttT*4ifl&;eflS[AU/l D 1 <N 
L)/ I D 2/T D)&Tli, i**4.*-&ft#*7 8KKttTr*. CtV(llD2 
WtttTOWl D |*(4*aLT A UiPffiKfrttLT^fcifc 

»o«ffitc&fri. a»«e*r*6. au/idknl>/id2(nd/ 

T D (N L)ft© 4 9 5 nmftJSr©ttSHJ*ICAUKKl-f 4f + +x • i", Kff 



if fi¥?-502992 (13) 

9 1T*1> K)£fe©U-t*fc,T*-rb©Tfc!K 5 9 5 nmErlST©*$$ 

CfcCJSoT, C©*©^i£tt8aft?lfc*HlIlc£SlTU4. 
©flfiE 

CfctitJGE-f 4fc©K» i*< ofr©* 5 * * * u * + KtfifcltU 
StfLfc. r&lSittaftJ ©#fc*»«l KEi£L/:b©tl3La*tt^£* 

fflv»r. 2-?o«is^ 1 8 ^-eas^u «»Lfc. Tie* y + 

k ( a ) £ , *©3'-;fc8!Cafifr*3ff6 * ? n-f- f±© i fir i / 2JT«lfe{fc(tt 
«fc{t)Lfc. 'J u*f- K(B)£T 5 / y 2{fc¥*fflV*T5'- 

*«T i /S-CttteftLfc. KU* y** * W*f K(A)*7^Hr^ D 

ABiTC(t^*7-«yo-rx), v t ? t < y < KC/^.yj 
ABITC, 'J7?f v7 J 'i/,K4fe'J:i;7^n' / y - v li#S;j£te© - 

S&aUT**. * y ? u*-f f<b)*-?+** • u * KrKBiLfc. :n 
£©* KKfl*aic,TU *n*'*t*Efl»«f 9-1 otosu-f 

4 : 

D 
I 

(A) 5' -CCTCCTCATCAGTCTCTC-3' 



A 
I 

(B) 5' -GAGACACTCATGAGCAGG-J' 
[w wK D" 7 Hj^ y % DABITC, y T 7 9" 4 "7 * U r F 4 ifcliT 



atonnic5«ffw©w»(2. onmj^tni. **** . f<a)* y 

ar-7-fc7**u*<f y<B>*y ^-icMLT>W7-y , FE&LfcEHtfc 
c*L. *nfti*EW5%9-l 0 t'&m*. 

D 
I 

5' -CCTCCTCATGACTCTCTC-3* 
3* -GCACGAGTACTCAGAGAC-5' 

i 
i 

t «; ^ji * n-* K(A)ic«iD-ra^» 7**ns-f>, dabitc, «jt 
^rv7*« w-, K4*/rfiT*a< i- • j^y-voi -?tisrr4^ 
* regacatt-f ftctfcj-t-c. tn^no* y \>*+ k(b>J:©^ 

1 

(0. I MJfift^- > 'J 7 a/0. 0 2M V >B** pH 7. 8)5 0 0 u I 

^TfcGEO. 5 t / */v/t» I ©±12* y ^? ? u** K(A)fcJ:c;(B)iia^ 

KtpttA<*ftii©lfliitttKHKiai3rc'W 7*y -r KUuK i £)r 4©(cSJB 

Tie©l£»#ff *n/: : 

( i )7**nr* >TtaaL/c* y ^(a)ii. f4-rx - K-cunau/:(B 

)IC/M 7'/ KEfiXLfc**iC % *©£a^ 4 9 5 n m(7A.^ i/t-f yO&&& 
cnJic©^icov«-criaKt-fiff^2»*"C*4. L*»L{R^5 
oOOnm^-6 0 0 nm)© 4 5K^I /f^Ht4. 

(u)d a b i TCTtsau** y *ca)ii. -f+^x • u-, KTtsaufc* y 

^(8).'l'W 7'N K»ittL/l^lC. *©Effl«:4 3 0 nm(DA B I TC ©9 



JSffi*)TJS&*3+4£* 6 I 5 nm(cfclt4PJtt«<t LTtt 5 %~~ I 0«©^» 

htz^Ltz, L^L-4 4 0nm«ctilt4DABI T C ©B&fi* S «t 
7t'«ifci:6fri'6 0 0 nm(ifclt4-f4--tx.u-, K©fi3ttt«©{6t 
9*T&HiL#5£fciiW3!li«*->fc. C*l U£SP:fcl»T. 595nm 
(mx. u-, K©K£ffi*)TC©KE*®£Lfc*SS v d ab I TC«f * 
^x-u, KOS)ta«(6 I 5nm)©i8£*li£A.£bfc*$«il»iK tLC 
it&< L/r^tti^otfibni. 
(w>yT?*.f7*' u» K4 -ctstat^* y *(a)h, -p+^x • u-, kt«i 

iHLfcty 3*(B)t/W7'y f KUffiLfc^C. -t©fia^5 3 5 n m ( y TO 
9 4-f * \,v K4©®eft*)Tiaarit» 6 l OnmtCfcMliHttWt LT 
fSt±©x*yu+*-»»t btztzrzfr^iz. y t 7 7* • u K4ti. ^©E 
a* 5 9 5 nra(fMx • u -r K©©eft*)T®£Lfc»£l^ • o ■, 

K©fiJttt|4(6 I 5 n m)©8 0«Bl±©Tfi?£*bfc^Lfc. 

(i»)T»a«< h • ^y- vTtsaufc* y ^(A)ii, f+n^7 kt tsa 

Lfc*y rf(B)tMr? ^ KXJfiRtfc^K, <-©Efi*5 9 5 nm(* + -*x • 

KOSiKttW-CKatii, • u •» K©3i3feiW9(6 1 5 n m)© 

6 0«aiOifi^bfcbLfc. -»?/t^ 1- • ^y-v©E»fiffi^{16 2 9 nm 

±E( i >t(ii)l=25i£L/-:fS»»i. 5ifl25«©HH(2. 0 n nOKfc i^SJE 
ttJ6&aSDAB I TC4«y+*J • u-, KSg*miJ^*fi-fi«S3EPIttW* 
bfc^LW*Ci:^Waic*UTlv4. tr.DABI TCti7** u-b-f.vj^ff 
£^ffft(4 5 K)t bfc*Tffl«ifl Uffl«-CttUSL»4^ftS7tt<>fc * « 
v^. HSlffi4*Jf.i:HtT 4 cvctn* D AB I TC^.bO^ISicji^r (>/: 
i*n5HStW(5 9< - 1 0 5^)^7 ** u*^^^«b©b©(5 5K)J:0dV»t 

s*©isaina9i* ; t©ttflgt«rmttSrffi©rfflJii=»inLff6. L/r^-»ra 
tt«^<**T©f2m^rzD a b 1 Tcoi^iftfea^iuacwT^i. 

±8£<E)ts.fctf(iOi:X2aLfct£SHt. Stta«(2. 0 n rn)©WJiSK:fc S<6 
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a ic ittst?fc»ft © fitsa 3 n * * * * - * egffl -r & d n a > w t* 

20-l00**u** KftfflttttK^**y * i'** K(MD0)4 DA 

b i TC(#ifi*tt)^^-atm^r3-6Jas«©RaBTt!safft. 

»5>««t05DNA(EWOtt«O«^^««l«T**. 

I 5-5 0 ? ? KgoS«»* V K(AO)t, *«>5'-* 

ttH*. tL<tt*»lfi9T'J7?f <y • K4 *BJOT«a+*. C Offl 

otttttfis^. in**'j^-tt. *n#3Ef**y ^t-b^</»i k 

»tf Lfcmc. !IT»f*r-W» K4S*<t*<** • V--, Kit© 1 ~-5*J$fl 

««tt*tt*iiiB[*«i»TH 7 - t*<T * a tnic y 



ft H ¥7-502992 (T4) 
a«DNAoa:tt*?idfiC"ra0CKai*ti. ^^oR^sttci 

^-*<«SWDNAJ:<otgMIWK??lw'Wry * K0ISU 'J^^-litt 

ftfc«ttEflfcJ1Lt\ ItSLfc£&('W7*y , Kif5fi£)«C*««4ffi^SS 
5ffl3-6tta?^t-ttai-a«fc^l-«a*n4. rfifc* lifts**!) 
4>S* 7 K«Kt*n, *n**.fcftSflE*y ifcUitt 

mDa^'J, KS5i£icMLTUMEfli%£ttfctt*t*ci#T#<a>. 

LTOi. a&$}&TK ^ttBWDNA *S«ttlCt*£* 4Ci*<Ti4. 
#Kj;E©£2fc* 4 3 0 nmraiSU 6 1 5 n mlcfcl**£3fcttH*i*S 

i -star icfffttv^ 

*«ftS*(-?*"*X - U» K)**©-ttlft4tt(7 Hr-f 
|.J» ? u* * K«ift<0. 3 4 nm)\zX->X$n2tlT^&*V **9V**V 

ieai:6iU7**ntoi^tf*^^ • i*7 KS§(*©Ea«ri):ic^f 

(EAS9 II): 

5*-(TB)H5-(F)-CACACTCATCACCACCCCCTACC-r 



fc. fc/iLJ:ia* y L^sr-f K© 5* 2 SB©* 7 «^*^ K*7/u 
^-j 7 Kft>fi3tti 1 x S S C(p 11 7. 0)«£flTtf ofc. 4 9 0 n m-C@g-f* 



E « S 

CD -tattwia 

(«) E*l©tt: 1 l 
<iv) i*»5t: 

(A) ZKK: h--*** 

(B) aO:*-f-h30<K 'W.yf7- K^47*12528» 

(C) rfi^i"?^^ 

(E) H : T > y A&»CD 
. (F> 2 I P : 9 2 t 3 0 

(A) tt*B:7ov f-.T*<x* 

(B) D^tf*-^- : 1 BM PCa& 

(C) *«v-*4 'y*T± : PC-DOS/MS-DOS 

(D) V 7 h ?i7 : Pile>ll» Keleite II. I. Tenion 11.25 
(t») *HiBa©-f-^ : 

(A) £0*9: PCT/US 9 2 

<B) UJSB : 1 9 9 2? 1 lfl6B 

(C) tfffl:* S 

(A) : U S 0 7/7 9 0. 2 8 2 

(B) ffiOB : 1 9 9 2^1 I 7 B 
(vi) #a±/ftSA MfB : 

(A) flt€: + 

(B) fi»S9 : 3 4. 1 6 3 
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(C) J?K/5SB# : H E LO 0 0 5 P 
(») QlS&tt&ffift: 

(A) aSfi^: 6 I 9- 7 3 2- 3 6 8 0 

(B) 777^^: 619- 7 9 2-8 4 7 7 

(2) EHS<ti©ra« 

( i ) EWofSffl : 

(a) : i omm* 

(B) 35: KB 

(C) BOtt:-*Ja 

(o) Mf°->*- : amtt 

(ii) EfllOBSi : DNA (eeaoeic) 
(ifi) NO 
( ir ) 7Vf*/^ :NO 
(10 Kfl<Dtt»: 

(A) «m"&«-ria^:»i6e feature 

(B) GtEttffl: 1 0 

(d> /a-rs'oT^^ u*^ Ko.tc*fc«^*feaj 

ATGCATACCT 10 

(2) Efl»92©taifi 
( i ) KW©*a : 

(A) : I OWttH 

(B) H:«r» 
(C) 

(D) r#o s;- : gBtt 

(ii) E?1<0«Si: DNA («cno»ic) 
(ia) ft : N O 



ft H ¥7-502992 (IE) 

( W ) 7^f*vx:NO 
(it) EflOftBk: 

(A) t*m*£*E<f : Rise feature 

(B) SSttK: 1 

<D) {feOtflffl: /fc-rS'OTJtVut^KOiC^CSSfcfeSJ 
(xi) Efl:EHS^2: 

TCACTACGAT 10 

(2) mnsnzvtim 

(i) Efl<DttSt: 

(A) fi*:2 0«a« 

(B) 3<:f$ffit 

(o 

(D) t*»f-:Mtt 

(ii) EHOfSS : DN A deooaie) 
(3) "4 **CH : NO 
(;») ryf-fey^:NO 

(ii) E?<J:EfllSr<?3 : 

ATCGTACTCA ACGTATCCAT 10 

(2> E7ll8^4(0m« 

(•) enofftt: 

(A) SS : ] 6«S« 

(B) ffitfSat 
(C) 

(d> j- * o : ami* 

(ii) EWoSffl : DN A Cieaoiic) 
(IS) . **4 *-te? < ft A<EW : NO 



( iv ) T^-f*V3t:NO 
(ii) SftOftft: 

(A) «a*»-fa5: aiac feature 

(B) ^SttE:6 

(D) j&OWK: /ffi-faA.+ o-^'i > I 0 I (Texae led)??** 

(xi) EW:EWS^4: 

ATCTCTCACT CCACCT 16 

(2) EWfi^SOWR 

(i) EWO^ffl: 

(A) Aft:30ttfffl 

(B) fi:|*fit 

(C) H©tt:-*M 

(D) htfo 

(it) EfJoHffi: ON' A (geaoaic) 

(B) *W **r < ft *EFH : NO 

( i» ) - TVf t/X : NO 

(ii) KflOllfli: 

(A) HffitRr^? : aisc feature 

(B) fffiEtta: 1 1 

(i.) Efl©«»: 

(A) ttffi*r#TE3 : tiie fealer« 

(B) ffSftfi : I 8 

( D) {&Ott<V: /ft-:7*.* u-fc-f V? 1**&tlfZT* 9 KJ 



(xi) mn-.&ns^s = 

1CGACCATAC TCCCACaCC AGTCACACAT 30 

(2) £WB^60«ffi 
( i ) E?l©ttfi : 

(A) £3 : 2 91fl£fl 
(B) 

(C) ia©»:-*a 

(D) ^*d->-- : jgfgtf 

(ii) EWO«ffl: DNA (cenoeic) ■ 

(iii) **H < ft*E*J : NO 
(i*> 7>ft^x:NO 

(ii) e^QfSS : 

(A) ftfcfcg-fK^ : aisc feature 

(B) 35(25: 1 l 

(D) feOffi®: /S-l'7** nr^ >T5-<ft?h/:T * * U** KJ 
(ix) EflO&fi: 

( A ) ftSi*ar 12^ : .it e feature 
(B) 1 8 

(D) {feOlfrfB : /£-r7** Hr-f ^TJ^AintT 7 ? f- KJ 
(xi) EW:EWS^6: 

CCCACTATGG TCCTCACTGT TGACACCCT 29 

(2) E«S?70ffiff 
(i> EflO^a: 

(A) ft? : 2 9i2Ut4 

(B) 32:«» 

(C) fflOtt:-*0 
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(D) h*a's— : iSIBt* 
(it) EfloHS : DN A <g«i»o.ic) 

( i5 ) / 1in>&n : NO 

(it) E?40«m: 

(a) ftmta^K^: "«« c r " tort> 

(B) fffctta: 1 I 

(D) ffi<om«: /tt-r7*#Hs-ryT9*«*4*lfcT**u**KJ 

(is) 

(A) tfia£8*K^:»i" fwture 

(6) r?ataa: 1 3 

(D) {&©««: /a-r7/^H:^t^**^T^^f KJ 

(«i) Efl:Efl»37 : 

ACGACCATAG TCCCACCCTC TGAACAC7C " 

(2) EW»^8©«« 
(i) EH«>ftt&: 

(A) ft$:!5lfiS« 

(B) fi.:K« 

(C) tt<Ott:-*K 

(D) > * ° S>- : 

(»i) EW<o8f& : DN A (gesoaic) 
( S ) '> << * * * * * : N 0 

(iv) 7xf*^:NO 
(ix) <EH©«»: 

(A) . «a*»tJ2^:«i« feature 

(B) &T£&B:5 

(D) fBlOttffi: /tt-f7**l**^T»-****lfcT»#W*tKJ 



ft ft ¥7-502992 (16) 

(ii) EW:EWM8: 

AGCCTCTGAA CACTC 15 

(2) E^9 0Hlffi 
( i ) EW<D«ffi : 

(A) &S : 1 8*a« 

(B) S2:Kfifc 

(o a«a:-*a 

(D) h#Di»-:B«tt 
(ii) Efl©H8: DNA Cg ft0OB ic) 
(Ki) /Wtf**<**EW: NO 
(iv) 7yf*yx :NO 
(ii) E?<XD«ffl: 

(A) !$m*S-r:S^ : Bi« featBro 

(B) ^SttiS: I 3 

(D) fS<0«H : /ii-f? u-b* i/T 5 tlfcT X 2 U** KJ 

(ii) E?1:Efl»<?9: 

CCTCCTCATG AGTCTCTC 18 

(2) EHS^lOOtflfB 

(i) EflOtffc: 

(A) s# : i amma 

(B) 
(C) 

(D) ^oy-:fi«« 

(ii) EflOBB : DNA (seooaic) 
(iS) #»4 rftAEfl: NO 
(iv) 7>f*yx:N0 



(ii) &9Wm: 

(A) fSSi&fitia^ : feilure 

(B) GSttS: 1 

(D) (6«>t«ffi: /tt-rTei« BedT7^**n,fcG * ^ W*^ KJ 
(ii) 6Lfl:&mn\0: 

GAGACACTCA TCACCACG 18 

(2) En**nen« 

(i) Ef)«R»: 

(A) S*:24«ff*! 
<B) 52 : KB 
(C) 

(D) l^of- : fiBtt 

(ii) KW©HK : DN A (sene-ie) 
(£) "4 y **E^ : NO 
(i») T * 's 7. : NO 

(i«) EHOtttt: 

(A) «»ta-TJa^ : eisc TeUare 

(B) 7?MS: 1 

(D) feOfflfB : /tt-r5' ©G * * K#*« I fc*** 7 ** u 

v(F)***«Tmm ted(TR)aS»*RI 

(.i) E^tEMS^I 1 : 

GCACACTCAT GACQCCGGC TAGC « 
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